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Before  an  adequate  nuabar  of  V*/?0  and  3”/?0  projec- 
tiles could  be  obtained  vlth  ingot-iron  bands  for  gun  wear 
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An  investigation  of  the  properties  and  per- 
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was  needed* 

formanoe  of  band  blanks  out  from  welded  tubing  that  had 
been  formed  from  Armoo  iron  plate  stock  is  reported  here* 
Four  3”/70  Projectiles  Type  Ex  2 U Mod  11  and  four  j”/5 0 
Projectiles  Type  Ex  29  Mod  1 with  iron  bands  fabricated  by 
this  method  were  fired  for  recovery  along  with  comparison 

>p«_ * j.-xj  i - - v .mJ  j rr.r.  - ^ a • ^ • 


series  of  metallurgical  testa  was  conducted  to  explore  the 
properties  of  the  welded  iron  tubing*  Both  the  recovery 
firing  and  the  metallurgical  tests  indicated  that  the 
ingot-iron  band  blanks  out  from  welded  tubing  are  essen- 
tially comparable  with  the  blanks  machined  from  bar  stock* 
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FOREWORD 

This  investigation  was  authorised  by  reference  (a) 
and  was  conducted  under  Task  Assignment  NPG-R©3b=225“l«53 
(rererenoe  (b)).  This  is  the  final  report  on  The  Ballistic 
and  Metallurgical  Test  of  Welded  Armco  Tubes  and  is  the 
eighth  partial  report  on  Projectile  Rotating  Bands  and 
Related  Component?. 

The  tests  on  whioh  this  report  is  based  were  conducted 

,by: 


R.  D.  CROMWELL.  Plate  Fuso  Battery  Officer 
Terminal  Ballistic*  Department 
H.  RI3CHALL,  Metallurgist 

Terminal  Ballistics  Department 


This  report  was  reviewed  by: 

H.  E.  ROMINE.  Head.  Metallurgy  Division 
Terminal  Ballistics  Department 

• c«  nUraxviwni  uumuaiiucT 9 U^r! 

'Terminal  Ballistics  Officer 
L.  C.  SLXNGAMAN.  Armament.  Officer 
Rs  H*  LTDDANE.  Assistant  Director  of  Research 
N.  A.  M.  RIFFOLT,  Director  of  Research 
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Test*  nonduoted  with  Armco  ingot  iron  as  a rotating 
band  material  resulted  In  the  development  cf  band  designs 
for  both  the  3tt/50  and  the  3n/70  projectiles  which  performed 
well  in  slow  fire  (the  details  of  the  3n/70  band  development 
were  reported  in  reference  (c))»  The  next  step  was  to 


obtain  a sufficient  number  ef  prcjcctlloo  u*f uouu*  ui 


the  two  designs  for  rapid  fire  gun  life  tests* 


The  Armoo  iron  bands  used  for  the  tests  in  whloh  these 
designs  were  evolved  were  mane  bp  maohining  blanks  from 
solid  bars  of  Armoo  iron*  This  procedure  was  obviously  not 
eoonomieal  for  the  large  number  of  blanks  required  for ; the 
rapid  fire  tests*  Although  copper  and  gilding  metal  band 
blanks  are  normally  cut  from  seamless  tubing*  tbsrs  has  been 
no  eommeroial  demand  for  seamless  ingot  iron  tubing*  and  no 
company  is  properly  equipped  to  produce  it.  Furthermore* 
the  hot  working  properties  of  ingot  iron  are  such  that  there 
is  considerable  doubt  in  the  metal  industry  that  tubing  oan 
be  produoed  by  the  seamless  process.  However*  »?«ft  if  this 
is  true*  other  commercial  methods  suoh  as  butt  welding  or 
hot  extruding  oculd  undoubtedly  be  adapted  tc  the  production 
of  an  ingot  iron  tube* 


To  obtain  a sufficient  number  of  blanks  for  the  first 


j*  m.i i -»  — "i  -a jl 
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involve  considerable  process  development  were  sought*  The 
Toungsio W&  Welding  and  Engineering  Company  suggested  that 
they  could  produoe  welded  Armoo  ingot  iron  tubing  from  plate 
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covered  by  this  report*  Subsequent  to  this  work  another 
procedure  for  producing  Ingot  iron  band  blanks  was  developed* 
This  method*  which  involves  forging  a cup  from  a solid  piece 
of  Armoo  bar  and  siloing  it  into  blanks*  was  the  one  adopted 
to  produce  the  band  blanks  for  the  gun  life  teats*  Tests  of 
the  material  produced  by  this  method  are  to  be  oovsrsd  in  a 
separate  report* 
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DESCRIPTION  OF  MATERIAL 

Land  blanks  made  from  welded  Armeo  ingot  iron  tubing 
w«r*  received  in  two  sis as,  ons  nominally  3700  I.D. 
x 37?Q  0.D*  for  use  or.  3-/70  projectiles,  the  other 
nominally  3700  I.D.  x 3740  O.D.  for  use  on  3tt/50  projec- 
tiles. For  comparison,  blanks  of  both  uiaes  were  machined 
from  the  same  6n  Armco  bar  used  for  making  the  bend* 
tested  earlier. 

Rotating  bands  were  removed  from  sight  standard  5-/50 
A. A.  Projectiles  Mk  33  Hod  0 and  eight  3"/70  A. A.  Frojec- 
tiles  Type  1%  24  Mod  2*  w5#nd  blanks  were  swaged  on 

these  projectiles,  four  made  from  welded  iron  tubing  and 
four  machined  from  bar  stock.  The  swaged  bands  on  the 
3-/50  projectiles  were  machined  te  the  contour  shown  in 
Figures  1 and  19*  The  swaged  bands  on  the  3”/70  projec- 
tiles were  machined  to  the  contour  shown  in  Figures  10  and 
20*  The  bands  of  both  the  3M/50  and  the  3w/70  projectiles 
were  coated  before  firing  with  molybdenum  disulfido 
suspended  in  plastic  paint. 


DESCRIPTION  OF  TEST  EQUIPMENT 

A 3"/50  barrel  Mk  21  Mod  0,  No*  12593#  was  used  in 
this  test*  This  barrel  has  conventional  rifling  of  0703 
constant  depth,  and  a uniform  twist  of  1/32*  At  the 
beginning  of  the  test  it  had  2833  FSR  and  a 07116  origin 
of  bore  enlargement* 

A 3w/70  barrel  Type  0 Mod  3*  No*  24493#  we*  also  used 
in  this  test.  This  barrel  has  conventional  rifling  of 
07045  constant  depth  and  a uniform  twist  of  1/25.  At  the 
beginning  of  the  test  it  had  440-450  ESR  end  a 07010  origin 
of  bore  enlargement. 
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Specimens  of  tho  3”/5C  and  3“/~0'  welded  tubing  vers 
cut  for  metallurgical  end  physical  testing#  A complete 
hardness  survey  was  performed  on  the  weld  zone,  heat- 
affected  zone  and  the  unaffected  base  metal  of  the  band 
blanks*  Rockwell  (P)  hardness  readings  were  taken  on  the 
periphery  and  on  the  ground  surface  of  the  experimental 
bands  made  from  the  tubing  ?tnd  from  ths  bar  stock* 

Drillings  were  obtained  fox”  chemical  analysis*  A bend  test 
in  accordance  with  reference  (d)  was  performed  on  both  the 
3"/50  and  3“/7C  welded  band  clanks* 

For  examination  of  the  macrostructure,  band  blanks 
obtained  from  the  voided  tubing  were  surface  ground,  cleaned 
end  ‘.••tehed  in  ammonium  persulfate  solution#  Metallogrephlc 
specimens  of  the  veld  and  surrounding  areas  were  prepared  in 
the  normal  manner  and  otehed  with  a nital  solution#  A 
metallographic  specimen  taken  from  the  bar  stock  was  prepared 
in  a similar  manner# 

Vfhen  it  was  determined  by  the  metallurgical  teste  that 
both  the  3w/70  and  3tt/50  band  blanks  were  cold  worked,  all 
blanks  used  Tor  the  ballistic  test  were  normalised  (heated 
to  1700eFf  h^ic  3 hours,  air  coded)  before  being  swaged  on 
the  projectiles s 

The  projectiles  wore  loaded  with  Ipsom  salt  to  a total 
weight  of  13  pounds  for  the  projectiles  and  15  pounds 

for  the  3**/70  projectiles#  All  projectiles  were  fitted 
with  flat  nose  plugs  (see  Figure  21/,  and  were  rubber 
crimped  in  the  oases#  Two  rounds  of  each  type  were  fired 
at  service  prcssu-e  two  a t proof  pressure  is  cash  gun# 
Velocities,  copper  crusher  gauge  pressures#  spin  measure- 
sent*,  csoo  pressures,  and  barrel  strain  measurements  were 
taken*  Spin  was  measured  by  tho  wire  impression  method 
(see  Appendix  (E))#  Projectile  flight  was  checked  by  means 
of  yaw  cards  at  three  positions#  All  rounds  were  recovered 
in  sawdust#  Measurements  were,  taken  of  ths  cavity  diameters 
and  overall  length  before  and  after  firing  to  determine  the 
extent  of  deformation#  Photographs  of  each  round  were 
taken  after  recovery  and  are  shown  in  Figures  2 through  9 
and  Fijgures  H through  18# 
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RESULTS  m DISCUSSION 

*fter-reccYery  firing  data  arc  gives  in  Tables  1 end  2 
(Appendix  (A)}.  All  rounds  Tired,  shewed  good  flight  t-e  the 
recovery  bin  with  only  slight  y sw#  good  apxn,  no  f ringing , 
and  uniform  pressure  and  velocity.  On  the  recovered  projec- 
tiles (Figures  2 through  18)*  the  engraving  of  the  two  band 
materials,  fired  in  either  gun  at  either  service  or  proof 
pressure*  «oo  ooooiil J.slly  identical.  The  cavity  deformation 
under1'  the  band  for  th  > two  materials  was  about  the  same. 

Case  pressures  end  barrel  strain  measurements  were 
recorded  on  both  the  3w/50  and  3r/70  test.  The  results  are 
reported  in  Tables  3 and  A (Appendix  (C)).  Photographs  or 
the  oscillograph  records  are  included  as  Figures  22  through 
26.  The  case  pressures  and  barrel  strain  measurements 
taken  on  the  3w/50  and  3k,/70  gun  barrels  revealed  no  great 
difference  between  the  projectiles  with  bands  machined  from 
welded  tubing  and  those  machined  from  bar  stock  material. 


Chemical  analyses  of  the  welded  tubing  and  the  bar 
stock  gave  the  following  results?  t 


Material 

3-/50  Welded  Tubing 
3*770  Welded  Tubing 
Bar  Stock 


n 

• • 

US 

5 

030 

• 033 

.023 

028 

.030 

.020 

025 

r 

m w*  y 

•029 

These  analyses  are  typioal  of  commercial  low  carbon 
steel  (ingot  iron)  made  by  the  open-hearth  process. 

Examination  Cf  ths  «6toXXugrapoic  specimens  (Figures  27 
and  28)  of  the  welded  tubing  showed  the  weld  fusion  to  be 
complete.  In  the  weld  sons*  large  stringers  of  iron  oxide 
had  been  formed  during  the  welding  process;  these  might  have 
caused  a definite  plane  of  weakness  in  the  weld  metal  but 
the  bend  tests  did  not  appear  to  have  been  markedly  affected. 
Photographs  of  the  samples  before  and  after  testing  (Fig- 
ure 34)  indicated  that  slight  cracking  took  plaoe  in  the 
weld  metal*  but  there  waa  no  evidenoe  of  failure.  In  the 
heat-affected  sons,  coarse  ferrite  grains  were  preeent  as  a 
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result  of  the  welding  heat.  A normal  polyhedral  ferrite 
grain  structure  existed  approximately  one  ineh  from  the  weld 
tone.  The  extent  of  these  zones  is  illustrated  by  t»**c 
macro-etched  specimens  (Figure  29) • A hardness  survey 
performed  on  tha  ground  w suro-Arnhea  specimens  is  shown  in 
Figure  30*  It  was  noted  that  the  3w/70  welded  tubing  had  a 
lower  average  hardness  than  the  3”/50  welded  tubing.  The 
3n/50  tubing  apparently  had  been  produced  from  the  same 
plate  stock  as  the  3”/70  tubing  by  cold  rolling  or  forging 
and  was  therefore  cola-worked  to  a greater  degree,  as  is 
shown  by  the  microstruotures  in  Figure  31* 

After  the  normalisation  of  the  two  types  of  band  blank, 
as  described  above,  the  hardnese  survey  (Figure  33)  and  the 
mi ©restructure  (Figure  31)  indicated  that  favorable  results 
had  been  obtained* 

The  following  table  shows  the  average  hardnesses 
observed  for  the  bend  blanks,  and  for  the  swaged  and  machined 
bands  made  from  each  type  of  blank: 

Rockwell  F Hardness 


Band  blsrJc 

Eaiiu  uxank 

as  received 

cgaaxxa al 

Band 

3"/70  Tubing 

87 

83 

100 

3«/50  Tubing 

Oft 
* — - 

si 

103 

Bar  Stock 

76 

— 

88 

The  low 

hardness  of  the  bar 

stock,  and  its  large 

grain 

size  (Figure  32),  indicate  that  the  bar  had  been  thoroughly 
annealed* 
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r* 
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The  difference  in  the  hardness  of  the  blanks  before 
banding  and  the  difference  in  the  responee  of  the  material 
to  cold  work  during  the  swaging  operation  resulted  in  the 
12-15  Rp  hardness  difference  in  the  bands*  Xt  is  considered 
that  a hardness  difference  of  this  magnitude  would  not 
affect  performance  in  the  recovery  firing  appreciably* 
However,  since  a few  points  of  hardness  might  have  an  effect 
on  gun  erosiou,  annealing  would  be  advisable  if  numbers  of 
welded  band  blanks  are  to  be  produced  for  a gun  wear  test* 
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Since  all  the  firing  reaulto  appeared  to  be  normal, 
and  there  was  no  evidence  of  incipient  weld  failure  in  the 
recovered  bands,  the  fabrication  of  band  blanks  from  welded 
ingct=ircn  tubing  appears  entirely  satisfactory - 

C0NCLU3I0NS 

Beth  the  recovery  firing  and  the  metallurgical  testa 
indicated  that  the  Armco  iron  baud  blanks  cut  from  welded 
tubing  are  essentially  comparable  with  those  machined  from 
ingot  iron  bar  stock.  If  this  method  id  ever  used  for  the 
production  of  ingot-iron  band  blanks,  it  would  be  advisable 
to  subject  them  to  a softening  treatment  before  they  are  put 
on  the  projectiles. 
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Photograph  of  3"/50  AA  Mk  33  Mod  0 Projectiles,  with  iron 
band  machined  from  bar  stock  (left)  and  iron  band  machined 
from  welded  tubing  (right),  before  firing. 
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Three  views  (120°  apart)  of  recovered  3n/50  AA  Mk  33 
Mod  0 Projectile,  with  iron  band  r.achlned  from  bar  stock. 
Projectile  No.  1819. 
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Three  views  (120°  apart)  of 
Projectile,  with  iron  hand! 
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Figure  5 
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Three  views  (120°  apart)  of  recovered  3"/50  AA  Mk  33  Mod  0 
.ro  ect.le,  “Ith  iron  band  machined  from  bar  stock. 

Projectile  No.  1817. 


Three  views  (120°  apart)  of  recovered  3”/50  AA  Mk  33  Mod  0 
Projectile,  with  iron  band  machined  from  welded  tubing. 
Projectile  No.  1820. 


Figure  8 


Photograph  of  3”/70  EX  24  Mod  2 ProJectile3,  with  iron  band 
machined  from  bur  stock  (left)  and  iron  band  machined  from 
welded  tubing  (right),  before  firing. 

Figure  10 
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Projectile3  IuSV^k5  recovere<3  3"/70  EX  2i*  f/od  2 
Jrrcjectile,  with  iron  band  machl  nor) 

Project Ue  No.  1829.  Ui  ° * 
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Three  views  (120° 
Projectile,  with 
Projectile  No*  IB 
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apart)  of  recovered  3n/70  EX  24  Mod  2 
iron  band  machined  from  bar  stock. 

30* 


Figure  12 


NP9-51975  22  January  1953  CONFIDENTIAL 

Three  views  (120°  apart)  of  recovered  3"/7G  EX  2'+  Mod  2 
Projectile,  with  iron  band  ma chined  ti  nm  wal 
Projectile  Mo.  1833. 

Figure  13 


NPy-51976  22  January  1953  CONFIDENTIAL 

Three  views  (120®  apart)  of  recovered  3"/?0  EX  24  Mod  2 
Projectile,  with  Iron  band  machined  from’  w«ld«d  t.nbln^. 
Projectile  No.  1834. 


Figure  14 


NP9-51977  22  January  1953  CONFIDENTIAL 

Three  views  (120°  apart)  of  recovered  3"/70  EX  24  Mod  2 
Projectile,  with  iron  band  machined  from  bar  stock. 

jrrOjoCtilo  No.  1827. 

Figure  15 
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Wsld  metal  - note  the  stringers 
of  iron  oxide  inclusions, 

ASTM  Grain  Size  No.  4 Nital  Etcli 


(B)  KF9-49154  " 1C0X 


Coarse  ferrite  grains  in  the 
heat-affected  zone. 

ASTM  Grain  Size  No.  3 Nital  Etch 


(C)  NP9-49155  ’ 100X 

Normal  ferrite  polyhedral  grains 
in  the  non-heat-affected  base  metal. 
ASTM  Grain  Size  No.  5 Nital  Etch 


Microstructures  in  the  3"/5C  Welded  Tube  Rotating  Band. 
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(A)  NP9-49150  1CCX 

Weld  metal  - note  the  stringers 
of  iron  oxide  inclusions. 


ASTM  Grain  Size  No.  1 Nital  Etch 


(B)  NP9-49151  10CX 

Coarse  ferrite  grains  in  the 
heat-affected  zone. 

ASTM  Grain  Size  No.  2 Nital  Etch 


(C)  NP9-49152  100X 

Normal  ferrite  polyhedral  grains 
in  the  non-heat-af footed  base  metal. 
ASTM  Grain  Size  No.  4 Kite!  Etch 


Microstructures  in  the  3:;/7G  n elded  Tube  Rote  ting  [iSTlU  . 


CONFIDENTIAL 


Figure  28 


J 


* 

I 


Ml\\;  85  Bk  : «» 


84 


/ 85 


\ 


88  i 

' \ * 

\ \ 

\ 88  \ 

\ \ 

\ 69 


\ 


'Hsftw  affected  rsfifOu 
( lope*  era  in) 


«9 


es 


\ 

88 


\ 

\ 


\ 89 
89 


I I 


/83  l 


y 89 


88 


89 


/ 


/ 


3"/70  Welded  Bwiiid  BXssk 
Rockwell  “Fn  Seal*  60  kg#  Lo&d  — l/ldtt  Poll 

— — Heat  Affected  region 


Weld  reglon- 


APZ-178 


. „W97 

■KIM*’  . 


Jtj,  - 

'ff  i 99 


A7 

f » 


\ 


99  n 


\ 


07 

‘ft’ 


98 

1 

/ 1 

!9aj 

'vk 

\ • \ 

\ 

X 


\ A 

\*\ 


\ 


Pi 

Mi 


9t^ 


y 

/ / 


98 


3"/50  Welded  Bend  Bleak 


V. 

*V 


■ -i 

• 1 

ccavnwRxto 


Hardness  Distribution  of  lion  welded  ruble* , Before  Heat^treating.l 

ai  . -1.  _ ' . 

m z|uJo  *U 


v; 

1 

l 


. 4 
* 

; i 

i 

:!  i 

♦ *. 


- 1 1 

1 j 

I J 


• J. 


r 

: 1 

: I 


1 

, » » >4 


r §-<*■•* 

* • - T 


CONFIDENTIAL 


NPG  REPORT  NO.  1286 


p i AAs*7 

*?*  i ^ ’< 


• ..  *-3g  -Jf  • V1 ~_  <A?£>  Sev  V •• » . "'  • V 

~ A r . ' ■■-  v-n.  > . . v .-v — c •-%>«-  < 

^ '^Ps'oV  '^  c-‘;'vr  • 

.'  — • -T*  - V • “ V . . *SA 

Ar'-A^- — ^Ax' 

: «FV  M j 

-•  ■ <■  ? ' ,?..  r*-  '"•  *•*/*'  %— ~<Acp 'V  ■ I 


— I*  ^ 


!V  v*,  Ay -* 4 :s  - • V V r-< 

•-■£.*  '^7'^.  '/££'< 

':^a± 

v--  'T-  ^ . * •- ' '-^  > a ^-*3 

/ _<  yvv*  ~ r* 

•V  ■„  •*-& ' I ~ * : 7 Ty  ^ - 

(A)  JiP9-5i9»2  1001 

3“/ 50  rieluou  tubing  lu  VMW  MW 
recoiled  condition.  Bital  Etch., 

- n J - ' >VA-  -•.  -v  wH  ‘-A  \*-*r 

€ y,  y ,.•"'  r-  vu  . .4  v--^  y 

, y..lA  . r .y  An  .A  KA.  > < 

:.i  ' : f p-  y -orr-r 

~A  SN/-  '-'  Vi' . , V / ■ /VvVj^. 

,'h  . ^/v  \ 'A  / w; 


y v y-^KT. 

J ' . v L / A A ^ x ) 

)T'v-,  ?-OTS 


:->:  ,h  - " 'y  - v'  <y  -)’  N\  v,  ;-”;4 

•‘■. VH :,  > :fc“ \K'C~Ot'£ 

y yy ; y -'N/y  »w. 

:-Ag>"  SA'V  v^A'  A "y 

y>TA?'  ;:„•>•  . ' r/4 

-K'.yy  .vy. /n.  * ./.y  /y 

'■nw  ^ • i ^.o  _./  -m  •,  rv--^'  ;.-u-',  . • 

y'teR 

/yy*  -.y  .SyV'Oi'ir  '.  rVi^-J  ~ pzrt  .•-! 

\C\  i < //'.'.ww  >.  *w  • ; yn?va- 

-i  ''^-  ' k • >y  ,^*r  - .■'  i \ 

“1  ■ . y 'N-/— i J / / t l r \ 

T .:v4W  a l/./\fr'  ;ji 


- ■ ycyAr^'  /\  d?  ' i / 

a /;■/■  rr  y...y  - 

(5)  NF9-51981  10CX 

3-/5O  walded  tubing  after  heat- 


+ T»fte4?9flef 

M*.  Ut»VIMWMW  « 


m+.««i  w+.«>». 


yy.y:  y-0»-  • y-y 

;.r^V  ' " i 

/J  'Tv  /An  L/  A ••  A ^ -A 

'S^V />;>Ay  4 K.»  • TSc  JV >-  Vj 
; -h^A -r  y\ y/N; > -j  • ;\y  •, . j| 

.c  /tlT  'Tyyy---,  ,-r  -m.  . . a \..  v>i 

_4 / /Svr  »A  ,1! 

Tyy^yv  r.  '.  t y y^v)f-v  ^ 
yvrW  yT y ;■ y 

# i (j 

Ay-  / \~£ifrp'-  ...  /t-i'S-'f'  ^y7, 

^ V^J  "V  ■ V-  ' -N  ■ ••  •■  < > ■ • •••*-”<* 

(C)  NP9-51983  1CQE 

3'‘/70  welded  tubing  in  the  as 
received  condition*  Nital  Etch. 


/A- A V-  " ■■/:  r*  v..Tr-  • 

,AA,'  A7  / ) 

A A:A/K_A'yN  :r\  A • i 

••  a W v;x :'  tv\ .^4 

— ' — !--  _.  /pi,  r ' .'-v  • •■ 

Ana  ' 

0 .!:  ■ \ vs  j. 


, n p ;■  • 

■n  • Vj  . * 

V ^ \ . 


‘YAan  >/qA  n"  ^n 

yy/-. ■'  vy'.T  f v; \i2 — '■ 

%%■>,-■*:■■  v.  - \ . .V  v \ x T ?■  -j 
A/  ‘ N'  n /A - J^VA^A '( ^T)(r; 
y'>^  A ..  .-A  ’ .\  >c*  Ask, 

(D)  NP9-51984  1O0X 

3n/?0  welded  tubing  after  heat- 
treatmont.  Nital  Etch. 


Micro structures  of  the  Welded  Tubing  in  the  As-received  and  Heat-treated 
Conditions. 


CONFIX®  WTIAL 


»1M"* 


CONFIDENTIAL 


%TTVH  T3fC*TVM>Ti  MA  1 OftA 
VJ  i\DA  W;V1  J-CCO 


c.3  received.  Nital  Etch. 


CONFIDENTIAL 


Figure  32 


33 


\ 

\ 


8k 


33 


/! 


83 


/ 


82  ' 


83 


/ 


83 


83 


82 


33 


3"/70  welded  b^nd  Blank 


Reelcwell  "F"  Seale  50  kg.  Leal  - 1/1 5"  Ball 

H 82 

Wold  Region ^**IY  OA 


'64 


61 


'••  82 


/o2/ 

/ / 

! I 

i8i; 

1 I 


•U 


/ f 

A; 


ftl 


81 


do  ./ 


/_  _ .- 

/so 


APZ-179^ 


3"/50  Welded  Bead  Bleak 


CONFIDENTIAL 


Hardness  Distribution  or  Iron  Welded  Tubing  t After  Heefc-treetine, 


Figure  34 

NP9-51985  Photograph  of  the  3,f/50  and  3'V/O  hand  blanks  obtained  from 

CONFIDENTIAL  welded  tubing,  before  (left)  arid  after  (right)  bend  test. 
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WIRE  IMPRESSION  METHOD  OF  DETERMINING  SPIN 

Two  screens  are  set  up  apart,  each  screen  con- 

sisting of  a metal  frame  with  wood  insets,  holding  an  array 
of  parallel  equidistant  vertical  copper  wires.  The  spacing 
of  the  wires  is  l/2tt  for  the  first  screen  and  3/4w  for  the 
second*  The  projectile  is  fitted  with  a rlat-noseu  dummy 
nose  plug  or  the  equivalent,  sc  that  after  passing  through 
the  screens  it  bears  two  sets  of  impressions  of  the  wires. 
The  angle  between  the  two  sets  of  impressions  is  measured 
and  from  this  measurement  the  rifling  of  the  gun,  the  muzzle 
velocity,  and  the  velocity  at  the  spin  screens,  is  computed 
the  percentage  of  nominal  spin*  It  is  assumed  that  over 
the  short  distances  involved  the  spin  retardation  is 
negligible* 
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Iron  Tubes  by  H.  L.  Defto.-her  and  W.  T.  Highberger, 
Terminal  Ballistic  Department,  U.  S • Naval  Proving 
Ground,  Dahlgren,  Virginia  30  July  1954 


ABSTRACT 


Before  an  adequate  number  of  3w/50  and  3rt/70  projec- 
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tests,  a method  of  fabricating  iron  band  blanks  in  quantity 
was  needed.  An  investigation  of  the  properties  and  per- 
formance of  band  blanks  cut  from  welded  tubing  that  had 
been  formed  from  Armco  iron  plate  stock  is  reported  here. 
Four  3n/70  Projectiles  Type  Ex  24  Mod  11  and  four  3'*/50 
Projectiles  Type  Ex  29  Mod  1 with  iron  bands  fabricated  by 
this  method  vie re  fired  for  recovery  along  with  comparison 


projectiles  having  iron  bands  machined  from  bar  stock.  A 
series  of  metallurgical  tests  was  conducted  to  explore  the 
properties  of  the  welded  iron  tubing.  Both  the  recovery 
firing  and  the  metallurgical  tests  indicated  that  the 
ingot-iron  band  blanks  cut  from  welded  tubing  are  essen- 
tially comparable  with  the  blanks  machined  from  bar  stock. 
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Before  an  adequate  number  of  3M/50  and  3w/?0  projec- 
tiles could  be  obtained  with  ingot-iron  bands  for  gun  t at-. 
tests,  a method  of  fabricating  iron  band  blanks  in  qu&nt 
was  needed*  An  investigation  ox  the  properties  and  ^ ftr- 
formance  of  band  blanks  cut  from  welded  tubing  that  had 
been  formed  from  Armco  iron  plate  stock  is  reported  h eief 
Four  3"/70  Projectilas  Type  Ex  24  Mod  11  and  four  3M/5C 
Projectiles  Type  Ex  29  Mod  1 with  iron  bands  fabricated 
this  method  were  fired  for  recovery  along  with  compare &nr- 
projectiles  having  iron  bands  machined  from  bar  stock,, 
series  of  metallurgical  tests  was  conducted  to  explore  bh 
properties  of  the  welded  iron  tubing.  Both  the  recovery 
firing  and  the  metallurgical  tests  indicated  that  the 
ingot-iron  band  blanks  cut  from  welded  tubing  are  eseej- 
tiaily  comparable  with  the  blanks  machined  from  bar  st  ci. . 
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